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Abstract 
A study for implementing several pedagogical methods in order to improve student education for terminal classes, strictly 
speaking in the mathematics field of education, is presented in this paper. The social environment of the students involved in 
this study and the arithmetic grades in maths (during the IX-XI classes) are considered. Based on the gathered data, an idea 
regarding the students' evolution during these years of study is highlighted. Data filtering is based on two different hig h 
schools in Romania, and three different study programs in Mathematics: Informatics, Tourism and Technology. Several  
methods, which were used in order to persuade the students to improve their learning, will be presented in the paper. Methods  
that can be applied outside the classroom are discussed, such as the introduction of overtime, which could be an effective  
method, but this cannot become mandatory. Students who are not interested in participating at these activities, which are  
freely provided by the teacher, will require other teaching methods inside the classroom. But these methods do not have to use 
too much time to apply them successfully. Based on the analysis, other new pedagogical methods can be developed. This 
paper aims to provide an accurate view of the current situation, presenting several efficient methods, which will provide 
support to students. Their quality is going to teach future students how to learn effectively, targeting those who wish to fo llow 
further university technical profiles. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
A recent decrease in the grades for arithmetic of students wishing to study in the technical faculty profile means 
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that it is necessary to improve their training during high school. The high school teachers play an important role in 
the students' preparation for later study. They have to be efficient in mathematics teaching. In this case, teachers are 
requested to acquire the specific methods to implement them with success. 
 
1.1. Structure 
 
This paragraph covers the main ideas about the current state of high school education, based on mathematics 
education. The maths arithmetic grades for terminal classes (during the IX-XI classes) are presented in the tables. 
Students' progress over the three years is presented within the charts for different high school studying profiles. 
Conclusions regarding the effectiveness of the methods and ways to improve them will be highlighted. Several 
educational methods will be discussed: 
x making connections: connecting the mathematical practice to the mathematical content; 
x building mathematics in students’ thinking; 
x acquiring mathematical understanding: cooperative learning. 
 
1.2. Tables 
Table 1. Maths arithmetic grades for Technology, Tourism and Mathematics – Informatics Classes 
 
No. Class IX  
Technology 
Class X 
Technology 
Class XI 
Technology 
Class IX 
Tourism 
Class X 
Tourism 
Class XI 
Tourism 
Class IX 
Mathematics-  
Informatics 
Class X 
Mathematics-  
Informatics 
Class XI 
Mathematics-  
Informatics 
1 5.00 5.00 5.00 5.00 5.00 7.00 5.00 5.00 5.00 
2 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.50 
3 5.00 5.50 5.00 7.50 7.50 6.50 5.00 5.00 5.50 
4 4.50 5.50 6.50 8.00 8.50 7.00 9.00 9.00 9.00 
5 6.00 5.50 5.00 5.00 5.00 5.00 5.50 6.50 6.50 
6 5.00 6.50 6.50 5.00 5.00 5.00 6.00 6.50 6.00 
7 6.50 5.00 6.50 5.00 5.00 7.50 7.50 8.00 9.00 
8 5.50 5.00 5.00 5.00 5.00 5.00 6.50 6.00 6.50 
9 5.00 6.00 5.00 5.00 5.00 5.00 5.50 6.00 6.50 
10 5.50 5.50 6.00 5.50 5.00 5.00 8.00 9.00 8.50 
11 5.00 5.50 5.00 5.00 5.00 5.00 5.00 5.00 5.50 
12 9.00 8.50 6.00 5.00 5.00 5.00 7.50 8.50 8.00 
13 4.50 8.00 5.00 5.00 5.00 5.00 7.00 7.00 7.50 
14 7.50 7.50 8.00 5.00 5.00 5.00 5.00 5.50 5.50 
15 7.00 8.50 8.00 5.50 5.00 5.00 8.00 9.00 9.00 
16 7.50 6.00 6.50 5.50 5.00 8.00 6.00 7.50 6.00 
17 5.50 8.50 8.50 5.00 5.00 5.00 - - - 
18 7.50 5.00 5.00 6.50 7.00 6.00 - - - 
19 5.00 8.00 8.50 5.00 5.00 5.00 - - - 
20 8.00 6.50 5.00 8.50 9.00 7.00 - - - 
21 6.00 5.00 6.50 - - - - - - 
22 5.00 5.00 7.00 - - - - - - 
23 6.00 7.00 5.00 - - - - - - 
24 5.00 5.00 5.00 - - - - - - 
25 6.50 7.00 7.50 - - - - - - 
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Table 2. Class arithmetic grades for one educational year of Technology, Tourism and Mathematics – Informatics Class 
 
Classes Calculate Class IX Class X Class XI 
Technology Sum of the notes 148.00 155.50 152.00 
 Class arithmetic grades 5.92 6.22 6.08 
Tourism Sum of the notes 112.00 112.00 114.00 
 Class arithmetic grades 5.60 5.60 5.70 
Mathematics - Informatics Sum of the notes 101.50 108.50 109.50 
 Class arithmetic grades 6.34 6.78 6.84 
 
2. Graphics and discussion 
 
Students' evolution during the three study years is presented in Figure 1. The sum of the arithmetic grades (for 
the considered period) divided by the number of students for each class is presented in Table 2. Thus, the evaluating 
method for that class is highlighted (Figures 1.c, 2.c, 3.c). The maths arithmetic grades for the three-year study 
period for each student are presented in Figures 1.a, 2.a and 3.a. The student classes' composition depending on their 
social environment is presented in Figures 1.b, 2.b and 3.b. A significant increase is recorded in the case of the 
technology profile. In the following, a slight decrease concerning the arithmetic grades is highlighted. Half of the 
class has grades around five, which lowers the final grade of class. 
 
Figure 1. (a) Technology class maths arithmetic grades  
  
Figure 1. (b) Technology class social environment composition  Figure 1. (c) Technology class arithmetic grades 
In the tourism class there was a significant increase in the eleventh grade, and the class arithmetic grades in the 
first two years are equal. On the graph it is observed that more than half the class had notes of around number five, 
which lowered the final grade for the class. But overall we had an increase in the notes of class XI. 
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Fig. 2.(a) Tourism class maths arithmetic grades 
  
Fig. 2. (b) Tourism class social environment composition Fig. 2. (c) Tourism class arithmetic grades 
 
Fig. 3. (a) Informatics class maths arithmetic grades 
  
Fig. 3. (b) Informatics class social environment composition  Fig. 3. (c) Informatics class arithmetic grades 
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The best notes were recorded for the Mathematics – Informatics class. A good increase was recorded each year in 
the class’s arithmetic notes.  
 
3. Methods 
 
The Mathematical Practice describes ways for mathematics discipline practitioners who have to engage with 
the subject matter as they grow in mathematical maturity and expertise throughout the elementary, middle and high 
school years (Nicolae, 2010). Curricula designers and professional development staff should all attend to the need 
to connect mathematical practices to mathematical content in mathematics instruction. The mathematical content is 
a balanced combination of procedure and understanding. Expectations that begin with the word "understand" are 
often good opportunities to connect the practices to the content. Students who lack understanding of a topic may rely 
on procedures too heavily. Without a flexible work base they may be less likely to consider analogous problems, 
represent problems coherently, justify conclusions, apply the mathematics to practical situations, use technology 
mindfully to work with the mathematics, explain the mathematics accurately to other students, step back for an 
overview, or deviate from a known procedure to find a shortcut (http://mdk12.org/instruction, 2013). In short, a lack 
of understanding effectively prevents a student from engaging in the mathematical practices. Connecting to 
everyday life. When students are able to find that they can use mathematics as a tool for solving significant 
problems in their everyday lives, they begin to view it as relevant and interesting (Slavin, Lake & Groff 2009). 
Effective teachers take care that the contexts they choose do not distract students from the task’s mathematical purpose. 
They make the mathematical connections and goals explicit, to support those students who are inclined to focus on 
context issues at the expense of the mathematics. They also support students who tend to compartmentalize 
problems and miss the ideas that connect them. Effective teachers support students in creating connections between 
different ways of solving problems, between mathematical representations and topics, and between mathematics and 
everyday experiences. Caring classroom communities that are focused on mathematical goals help develop 
students’ mathematical identities and proficiencies. Effective teachers plan mathematics-learning experiences that 
enable students to build on their existing proficiencies, interests and experiences. They use a range of assessment 
practices to make students’ thinking visible and to support students’ learning. Effective teachers provide students 
with opportunities to work both independently and collaboratively to make sense of ideas (Curtis, 2006). In a 
cooperative learning environment students’ work together on a given task while still being held responsible on an 
individual basis. Individualistic learning and competitive situations create negative interdependence because they 
rely only on one person succeeding and that success is independent of the classes’ performance (Glenda & 
Walshaw 2009). Cooperative learning provides students with a common goal where the group will be rewarded for 
its efforts. Cooperative learning also helps students to learn how to work with each other, build up confidence in 
their fellow peers and learn from each other. Cooperative learning does not stress individual achievements or create 
a competitive classroom (Martin, 2007). There are five essential elements that must be placed into group learning 
situations so that cooperative learning efforts are implemented for long-term success. The first and most important 
element is positive interdependence. Group members must know that their individual success is linked to the success 
of the group. In other words, the group will sink or swim together. The second element is to promote interaction. In 
order for the students to have positive outcomes, the students must encourage, support, help, and praise each other’s 
efforts. They promote each other through face-to-face interactions conducted within the group setting. The third 
basic element of cooperative learning is individual and group accountability. Not only is the group accountable for 
achieving the goal, but also the individual must have a portion of the task to be accountable for. Individual 
accountability works best when the efforts of the individual have a direct effect on the group’s score or end result. 
The fourth element improves individual competency so that the student can share with the group’s individual 
attempts, and possibly 33 failures, in order to understand how to reach the goal. The fifth element is teaching 
students the required interpersonal and small group skills. Social skills must be taught in order for students to learn 
how to get along, especially in the case of conflicts. These skills include, leadership, decision-making, trust building 
and communication. The five elements must be used so that cooperative learning environments promote proper 
student engagement and student attainment of the skills they need to work together as a team (Stuart,.2000). 
Teachers in early education can apply the general method. After assessment tests, students will be grouped 
according to the obtained marks. Thus, group members will be at the same level, and it is easier for the teacher  to 
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address each group (Stein & Bovalino, 2001). Cluster method: this method will be applied in lessons called 
systems of equations. "Systems of equations" is written in the centre of the blackboard and students have to discuss 
all of the systems of equations they know and solve them using methods they know for each type of system. Further, 
the class is divided into groups of 2-3 students and each group will have to solve a system. Then, groups shall 
exchange systems to be solved (Gilroy, 2002). 
 
4. Conclusion 
 
Mathematics is creative, exciting and multifaceted. Mathematics is the future. Without mathematics, key modern 
technologies would be unimaginable. In fact, without mathematics, the entire universe would most likely remain a 
complete mystery to us (www.cascaeducation.ca, 2013). Current research findings show that the nature of 
mathematics teaching significantly affects the nature and outcomes of student learning. This highlights the huge 
responsibility teachers have for their students’ mathematical well being. In this research, we offer some of principles 
as a starting point for discussing change, innovation, and reform. This paper offers ways to address that complexity 
and to make mathematics teaching more effective. Major innovation and genuine reform require aligning the efforts 
of all those involved in students’ mathematical development: teachers, researchers, parents, specialist support 
services, school boards, policy makers, and the students themselves. Changes need to be negotiated and carried 
through in the classrooms, teams, departments, and faculties, and in teacher education programmes. Innovation and 
reform must be provided with adequate resources. Schools, communities and nations need to ensure that their 
teachers have the knowledge, skills, resources and incentives to provide students with the very best learning 
opportunities. In this way, all students will develop their mathematical proficiency. In addition, all students will 
have the opportunity to view themselves as powerful learners of mathematics . 
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